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REVIEWS
- Ready, steady, go!
Traffic lights regulate the movement of vehicles on roads by
transmitting 'stop’, ‘get ready’ and 'go’ signals to drivers. Similarly,

TL antigen-presenting cells use cytokines as stop and go signals for Live PubMed searches

5 lymphocytes. But what'’s the switch that changes the signal? In the || Regulation by nucleosomes | Toll-like
w“ January issue of Nature Immunology, Amy Weinmann and colleagues receptor 4 || REVIEWS ||

o describe a two-part switch for regulating transcription of a cytokine gene:

L one signalling pathway leads to chromatin remodelling, and a second,

Y independent pathway activates transcription.
1 .An_important element in the in.itiat_ion of inﬂammatory responses is the  Map Viewer tutorial
e 1 actl\{atlon of macrophages, resultlng.ln the productlon of || Blast the human genome with mouse

FE A, pro-inflammatory cytokines such as interleukin 12 (IL-12), a TLR4 || VIEW ANALYSIS ||

TLR4 signalling pathway. heterodimeric protein' comprising p40 and p35 subunits. ToII-Iikel
Transcription of IL-12 p40) receptors (TLRs), which are expressed on macrophages, recognize
is activatad by coordinated ~ mMicrobial molecules and transmit signals that initiate transcription of

steps leading from the cytokine genes; TLR4 recognizes the Gram-negative bacterial product
TLR4 receptor. lipopolysaccharide (LPS). TLRs use several signalling pathways, Further NCBI resources
including the nuclear factor KB (NF-kB) and Jun N-terminal kinase || TLRs in Locus link|| Homologene |

Click on the figure for more o - .
information. pathways, to initiate gene transcription. Which of these pathways

stimulates macrophages to produce IL-127?

Using restriction enzyme accessibility assays, Weinmann and
colleagues found that TLR4 signalling in response to LPS activation
results in nucleosome remodelling at the p40 promoter. Curiously,
although active NF-kB is essential for transcription of p40, remodelling
was not dependent on NF-kB or another transcription factor, CCAAT
enhancer-binding protein B It seems that other TLR4-inducible factors
can stimulate remodelling, perhaps making the p40 promoter more
accessible to transcription factors such as NF-kB.

So chromatin remodelling a previously unrecognized endpoint of
TLR signalling behaves like an amber signal that prepares the
chromatin for NF-kB, the green light for transcription of p40. But what is
the identity of the protein that recruits the remodelling complex, and what
exactly is this complex? Further work in this area should enhance our
understanding of TLR signalling and the regulatory mechanisms
controlling induction of the inflammatory response.

TLR4 in OMIM || Human/mouse
homology map ||

Comments? Questions?
We would welcome feedback on NCBI's Coffee Break.

Email to: info@ncbi.nlm.nih.gov
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Ready, steady, go!
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Figure 1. TLR4 signalling pathway. Activation of IL-12 subunit p40 transcription
involves several coordinated steps. In the first step, Toll-like receptor 4 (TLR4)
recognizes the bacterial surface molecule lipopolysaccharide (LPS). TLR4 then
triggers the p40 nucleosome to undergo a remodelling event that is directed by
an as yet unknown factor. TLR4 also activates other pathways such as Rel and
JNK which act upon the remodelled nucleosome in the third step. This series of
events provides a "green light" that allows the transcription of the IL-12 p40 gene
to take place. The cytokine IL-12 is an important regulator of immune functions
such as inflammation and Th1 development.
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The authors of the original research article in this issue of Coffee Break
used a mouse model to study TLR4 signalling. Is there a correlating
receptor in the human genome? One way to find out is to do a Blast
search of the human genome. This type of query will search for
sequences similar to mouse TLR4 in the human genome.

To begin a BLAST search of the draft human genome sequence, click
on the link marked by the red arrow below. (Note: selecting other links
will take you out of this tutorial.)

Homo sapiens genome view ~» BLAST search the human genome
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The NCBI Map Viewer presents a graphical view of the available Human Genome sequence data as well as
cytogenetic, genetic, physical, and radiation hybrid maps.

The Map Viewer provides displays of the Human Genome sequence for the NCBI contigs (the 'Contig’ map; see
assembly description), the BAC tiling path (the 'GenBank’ map), and the location of genes, STSs, FISH mapped
clones, and variation on the contig sequence.

You can find genes or markers of interest by submitting a query against the whole genome, or a chromosome
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Additional information on display control, navigation, and zoom control for the MapViewer is available in the Help
document; descriptions of the human maps displayed are also provided. A separate document provides more
detail about the status of the human genome sequence data.

Disclaimer | Write to the Help Desk
NCBI | NLM | NIH




a| Coffee Break

9 10 11 12 13 14 15 16 17 18 19 20 21 22 X Y

Search [ Contigs |L||for| [ Go |

Human Genome

Sequencing - i
L

BLAST the Human genome

The query sequence is submitted on this page. The accession number
of mouse TLR4 (NM_021297) has been entered as the query

BLAST Home Page
sequence in the box below. Click the "Begin Search" button to
continue.

BLAST overview

BLAST FAQs

Compare your query sequence to the working draft sequence of the human genome

BLAST news or its MRNA and protein products.

BLAST manual

Database: [ genome | 2 | Program:  blastn 4] Begin Search | <

Enter an accession, gi, or a sequence in FASTA format:
NM 021297

Optional parameters
Expect Filter Descriptions Alignments

(0.01 4] (defaut  #] (100 | #] (100 2]

Advanced options: |

[ Begin Search | [ Clear Input |

Questions or Comments?
Write to the NCBI Service Desk
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Nucleotide Protein Translations Retrieve results for an RID

After a request for a BLAST search has been successfully submitted, a
"Request ID" (RID) is assigned. The estimated time to process the job

is listed below. Most RIDs are stored for up to 24 hours, allowing users
to check back at their convenience. Click on the Format! button to see
the results of the BLAST search.

Your request has been successfully submitted and put into the Blast Queue.

Query = gi|10946593|ref[NM_021297.1| Mus musculus toll-like receptor 4 (TIr4), mRNA (3866 letters)

The request ID is [983895091- 14596- 21247 \

Format! el wasscan

The results are estimated to be ready in 39 seconds but may be done sooner.

Please press "FORMAT!" when you wish to check your results. You may change the formatting options for your result via the form
below and press "FORMAT!" again. You may also request results of a different search by entering any other valid request ID to see
other recent jobs.

r.
Format
Show Graphical Overview[ ] NCBI-gT Alignment E |in( HTML E Iformat
Number of: Descritions AIinments
Alignment view [ Pairwise |ﬂ
\
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The BLAST search has resulted in 2 hits on the query sequence. The
pair-wise alignments of these matches can be viewed below. Click on

the "Genome View" button to see the distribution of the BLAST hits in
the human genome.

BLASTN 2.1.2 [Nov-13-2000]

Ref erence:

Al tschul, Stephen F., Thonas L. Madden, Alejandro A Schaffer

Ji nghui Zhang, Zheng Zhang, Wbb MIller, and David J. Lipman (1997),
"CGapped BLAST and PSI-BLAST: a new generation of protein database search
prograns”, Nucleic Acids Res. 25:3389-3402

RI D: 983895091- 14596- 21247

Dat abase: Honmp sapi ens genonmic contig sequences
5499 sequences; 2,872,299,031 total letters

Canome iew %= Show positions of the BLAST hits in the human genome using the Entrez Genomes
MapViewer

Query= gi | 10946593| ref | NM_021297. 1| Mus nuscul us toll-Ilike
receptor 4 (Tir4), nmRNA
(3866 letters)

Distribution of 6 Blast Hits on the Query Sequence

Color Key for Alignnent Scores
<40 q0=50
1_15901
1] h00 1000 1500 2000 2500 3000 3500
Score E
Sequences produci ng significant alignments: (bits) Value
gi | 12734586| ref | NT_017568. 2| Hs9_17724 Honop sapi ens chronoso. .. 442 e-121
gi | 12729053| ref | NT_022407. 2| Hs3_22563 Honp sapi ens chronoso. .. 50 0.009
Alignments

>gi | 12734586 ref | NT_017568. 2| Hs9_17724 Hono sapi ens chronmpbsonme 9 working draft sequence segnent
Length = 4809520

Score =

442 bits (223), Expect = e-121
Identities = 478/ 563 (84%
Strand = Plus / M nus

Query: 1906 aagacaat cat cagt gt gt cagt ggt cagt gt gat t gt ggt at ccact gt agcatttctg 1965
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Score =
81.8 bits (41), Expect = 3e-12
Identities = 116/ 141 (82%
Strand = Plus / M nus

Query: 1708 aacaattctgtt 1767

aatcttact gcttgta
FEEEEETEE LT ERRRRRY
aatcttactcagaatgactttgcttgta
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Query: 1828 caaat gacat gt gcaacacct 1848
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bits (28), Expect = 2e-04
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Query: 769 gctggtttacacgt ccatcggttgatcttgggagaattta 808
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>gi | 12729053 ref | NT_022407. 2| Hs3_22563 Honp sapi ens chronosone 3 working draft sequence segnent

Length = 285728

Score =
50.1 bits (25), Expect = 0.009
ldentities = 28/ 29 (96%
Strand = Plus / M nus
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Dat abase: Honp sapi ens genonic contig sequences
Posted date: Feb 22, 2001 5:09 PM

Nunmber of letters in database: -1,422,668, 265

Nunmber of sequences in database: 5499

Lanbda K H

1.37 0.711 1.31
Gapped
Lanbda K H

1.37 0.711 1.31



Matri x:

Nunber
Nunmber
Nunber
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| ength
I ength
effecti
effecti

blastn matrix:1 -3
Gap Penalties: Existence: 5, Extension: 2

of
of
of
of
of
of
of
ve
ve

effective
effective
effective

Hits to DB: 8780236

Sequences: 5499

ext ensi ons: 8780236

successful extensions: 278
sequences better than 1.0e-02: 2
query: 3866

dat abase: 2,872,299, 031

HSP | ength: 22

Il ength of query: 3844

| engt h of database: 2,872,178, 053
search space: 11040652435732
search space used: 11040652435732

X1: 6 (11.9 bits)
X2: 15 (29.7 bits)
S1: 12 (24.3 bits)
S2: 25 (50.1 bits)



Coffee Break

Ready, steady, go!

Alignment of mouse TIr4 with human TLR4
on the draft human genome sequence

Homo sapiens Map View

Query: BELAST: gi|10846583|reflMM_021287 1| Mus musculus toll-like receptar 4
(Tird), mREMNA  [clear]

Master: Contig Map Display settings
Total Contigs On Chromosaome: 107

Region Displayed: 90213-90225 Kbp

Contigs Labeled: 1 Total Contigs in Region: 1

Genes_seq3|X| E““Liﬁ‘ﬂ accession  orient

——a0 21 3k
G0 21 4k
a0 215k
an 21 &k
an 21 7k
MNT 017568.2 -
90 21 Gk
TLR4 20219k Coalor Key for Alignment Scores:
=40 40-50 80-200 ==200
an 220 k:
an221k:
I i Blast hit Identity=81% query: 542 324
! mzzzk] | Blast hit Identity=82% query; 808..709
1 mozad (el Blasthit |dentity=82% query: 1848.1708
|I I Blast hit Identity=84% query: 24681906
an 224k




Figure 1

In this Coffee Break tutorial, a BLAST search of the draft human genome sequence
was initiated using the mouse 7ir4 gene (NM_021297) as the query sequence. Figure
1 shows the alignments of the BLAST hits in the human genome on human
chromosome 9, using MapViewer. The "Genes_seq" map shows the positions of
annotated genes, in this case the human 7LrR4 sequence. The "Contig" map shows the
contiguous sequence (the actual segment that was assembled into the draft genome)
on which the matches are located. Maps may be added or removed by clicking on the
Display Settings button in MapViewer. The pair-wise alignment of each BLAST hit
may be obtained by clicking on the individual "Blast hit" links (not available in this
tutorial).

Toll was originally found in Drosophila and was implicated in the formation of
dorsoventral polarity and anti-microbial resistance [1, 2]. The Toll protein is a
transmembrane protein that consists of extracellular, transmembrane, and cytoplasmic
domains [3]. It was discovered that the cytoplasmic signalling domain of Toll has many
similarities to the interleukin-1 receptor (IL-1R), which led to the investigation of Toll as
an important component in innate immunity [4]. It is now known that there are many
forms of Toll, including the human homolog Toll-like receptor (TLR) that stimulates
gene expression in response to lipopolysaccharide (LPS) [3]. TLRs control gene
expression through a variety of pathways including the NF-xB and JNK pathways [2,
5-7].

Weinmann and colleagues have discovered that signalling through the mouse Toll
receptor results in a two-step activation of the gene encoding IL-12 p40 [8]. What
remains to be discovered, however, are the elements that recruit a remodeling
complex to the p40 promoter. Once this factor is elucidated, it will be interesting to go
back and BLAST the human genome to search for an equivalent protein.

Mouse TLR4 (NM_021297) was used to search the draft human genome sequence using the BLASTN
program [9] with standard parameters. The BLAST sequence alignment was constructed using
MapViewer.
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